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Remarks 

Thorough exaxuiiic^Lion by Lhe Exainincr is no Led and 
appreciated. 

The fSpecif icTfit ion hnR been amended Lo correct granuiiaticai 
crrorfD inciudincj cimendments to overcoiiio ExamineriS Drawings 
Ob jcctionij . 

The claims h^ave been simended to clarify Applicants diKcloaed 
and claimed invention. 

Support for the araendments is found in the original claims 
and the Specification. 

No new matter has been added. 

for examplG support for limitations in new claims 44, 45, 46 
and 51 are lound in the Specification at: 
Paragraph 0013: 

''Allhou<:jh thc-i pri-:/3cnt i.nvont:ion is; explained by /.eirererice lo 
exeitiplciry dual dciuii^rsci^ne form^iti.on process, it will be IhaL the inelhod of llie 
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present iiivenlion cipplxBa tjenei^illy to the tormr-jtion ot damaKconcs including 
ni.nglo Minn .ind trench liric»f3 extendiiiq Lhrough sinolo or multiple TMD L.^yorn. 

While Ihe method is portio»i I rir 1 y Advnntagoour, for loruiinq copper damaycenet* 
in poxTQvta 1p*»-K di^lectriGfl^ ll wLll bfi .ipprcrci .itcd that the mothod laay be 
applied to th*". torin.ition ot other motal dajuascenes orni other di c.l C5nl:r.i r 
inaulaLinq Itiyet::-!, por hi I .-^ r.l y whoro damascene opening y^-pecH: rotio-'S <i ro 
greater than about 4, where the method of the preiaent invention will 
ndv.jntcigoonniy improve stop coverage of. se<f*d ^^r^^y/ctrr» to Improve ,"=1 copper ECV 
process," . 

and at paragraph 0025: 

'^AdvantiigooLiyiy/ the plasma treatment servoo to reduce 
(rcirnove) any oxides formed on the seed layer/ preferably forming 
a i^tibs tcjntially oxide-free seed layer surface. By the term 
"'substantially oxide-freo" is meant that greater than about 904 
of the seed layer surface Is essentially free of oxides," 

Claim Re-iecfcions under 35 USC 102 (b> 

Claims 1-29 stand rejected under 35 USC Sect.i on- 102 (h) as 
being clearly anticipated by Lin et al. (US 6^342,448). 

Lin et al* disclose a method for forming an improved TaN 
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barrier layer. Lin et: al. disclose forming a first layer 
followed by a middle TaN layer lollowed by an upper Ta layer (SCO 
Abstract). Lin cL ai. leach that the upper Ta laye:r (18 Lo 22 
Angatromfis Lhick) improves wetting of an ovoriying copper seed 
layer (see e,g,, col. 9, lines 8-25). 

Thus, Lin et al . do not disclose several . aspects of 
ApplicanLii diyciosed and claimed invention. 

Nowhere do Lin et al . disclose or suggest plasma treating a 
seed layer - 

Nowhere do Lin et al. disclose forming a first and scscond 
seed layer on l\ di£Iu£jion barrier layer,* 

Apparently, Examiner is luisLakenly interpreting Lin et al.^3 
Ti/'raM/T.i composltie barrier layer (col 9, lines 10-12) as being 
rearrangeabl e to be eqijivalent to Applicants disclosed and 
claimed first and second seed layer, nowhere discloised or 
3ugqested as such by Lin el al, Lin et al . disclose and teach a 
single copper seed layer on t:he conTposi1:e barrier layer (with ttie 
cox^per seed layer being 1200 to 2S00 Angstroms thick) {coT 9, 
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lines 13-70) . 

In any . event, nowhere do Lin et al . di:3cloi5c or suggest: 

^'lorming a diffu.sion barrier layer to line the damascene 
opening; 

then forming a liriiL seed layer on the difluslon bc^rrier; 

then plasma treating the firsL seed layer in-situ wiLh a 
first treatment plasma formed from plasma source gases selected 
from Lhe group consisting of argon, nitrogen, hydrogen, and NH3; 

then forming a second seed layer on the first seed layer;" 

Lin et al.r i3 clearly insufficient to anticipate Applicants 
disclosed and claimed invention. 

claim is anticipatGd only if each and every element as 
set £orth In the claim is found, either expressly or . Inherently 
described^ in a single prior art reference-" Verdegaal Bros. v. 
Union Oil Co. of C^2ll£ornla, 814 F-2d 628, 631, 2 USPQ2d 1051, 
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lOhS (FKd.. Cir. 1987) . 

^'The identical inveiiLion must be 'shown in ay complete detail 
as i:^ coriLained in Lhe cX^iTn," Picbdvdson v. Suzuki Motor 

Co., 868 F.2d 1226, 1.236, 9 USPQ2d 1913, 1920 (Fed. Cir. 1989). 

With respect to claims 2 and 3, nowhero do Lin et al, 
d.isclo«5e or teacii Lwo seed layers or .thaL aL least one of th€3 
firL>L and second layers are formesd having continnons layer over 
active areas of the substrsito- 

With respect Lo claims 4 and 5, nowhere do Lin et al. 
di3c:ioi5c or Leach two seed layeri3 or Lhat one of the first and 
second seed layers are conformally or nonconf oriiially deposited. 

With rcispecL to claims 12 and 24, and 17 and 29 the 
disclosure . of two species in a Markush claim doe^s not anticipate 
the claim. It is also noL clear which layers of Lin et the 
Examiner is mistakenly interpreting to be barrier layers and 
which are mistakenly interpreted to be seed layers. 

With respect to claims 15 and 27, the disclosure Lhat the 
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TaN portion of the composite barrier layer is from 230 to 285 
Ancii3Lroiiis in no way ant.i.cipatGts a first seed layer frorn 50 to 300 
angstroms thick-, i.n this version of Kxaminera mistaken 
interpretation of Lin et al., the composite barrier layers of Lin 
et al . are apparently interpreted to be seed layers i.e., 
equivalent to at least 3 seed layeriS in Lin et al. (Tan/Ta/Cu) . 
and .it is noli clear which layer tiic Examiner wouid interpret the 
barrier iaycr to be (Ta?) contrary to the teachings of Lin ol 
ai., isince Lin et al. disclose a Ta/TaN/tffa compoalte barrier 
layer and a single copper seed layer* 

Ncvor i:hele.?s, Lin ot al . do not disclose, siaggeat/ or teach 
Applicants plasma treatment step. 

Since. Lin et al. fail to anticipate Applicants disclosed and 
claimed invention with respect to Applicants independent claims, 
neither do Lin et al, anticipate Applicants dependent claims. 

Baised on the foregoing. Applicants respectfully submit that 
all of the Claims including the newly added claims are now in 
condition for allowance* Such favorable action by the Examiner at 
an early dale is respectfully solicited. 
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In Lhe event that, the present invention as claimed is noL in 
a condition for allowance Jior any other reasons, the Examiner is 
respectfully invited Lo cal] the Applicants' representative at his 
l^loomfield lliliu, Michigan office at (248) 540-4010 such that 
necessary action may be taken to place the application in a 
condition ior allowance. 
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